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Abstract
Introduction The present study aimed to investigate the
relationship between ORTO-15 score and obsessive-com-
pulsive symptoms, disordered eating patterns and body
uneasiness among female and male university students and
to examine the predictivemodel of ORTO-15 in both groups.
Methods One hundred and twenty students participated in
the present study (mean age 22.74 years, SD 7.31). The
ORTO-15 test, the Maudsley Obsessive-Compulsive
Questionnaire, the Eating Attitudes Test-26 and the Body
Uneasiness Test were used for the present study.
Results Our results revealed no gender differences in
ORTO-15 score. Our results show, rather unexpectedly,
that in female students lower scores, corresponding
to greater severity, were related to less pathological body
image discomfort and obsessive-compulsive signs, while in
male students, lower ORTO-15 scores were related to less
pathological eating patterns, as behaviors and symptoms.
Conclusion Further studies regarding the relationship
between ON and anorexia nervosa, as well as obsessive-
compulsive symptoms, are needed to better understand the
causality.
Level of Evidence Level V, descriptive study.
Keywords Orthorexia nervosa  Obsessive-compulsive
symptoms  Disordered eating patterns  University
population
Introduction
The discussion on the relationship between diet and health
is widespread and people respond strongly to warnings
about dangers caused by unhealthy diets searching food
and dietary behaviors promising health. Awareness about
healthful eating has increased markedly in recent years [1]
and has become one of the primary concerns of Western
societies [2]. To maintain a healthy lifestyle, the World
Health Organization [3] recommends eating lots of fruit
and vegetables, reducing fats, sugars and salt intake and
exercising. However, among some people, interest in
healthy eating may show obsessive signs. This psycho-
logical obsession involves concern and fixation about
healthy eating and is known as ‘‘orthorexia nervosa’’ [4].
Orthorexia nervosa (ON) is characterized by accurate food
selection, aimed especially at food quality and purity,
origin, artificial preservatives or additives free [4–6].
At present, ON is not classified as a separate nosological
entity neither in DSM-5 [7] nor in ICD-10 [8] and is far
from being well known and fully understood. However, an
examination of diagnostic boundaries reveals important
points of symptom overlap between orthorexia nervosa and
typical or atypical eating disorders [9], obsessive-compul-
sive disorder or somatic symptom disorder [10]. Some
studies indeed suggest common clinical features between
ON and other typical eating disorders, particularly anorexia
nervosa [11–13], while other ones underline the association
between ON and obsessive-compulsive disorder [14–19].
This article is part of the topical collection on Orthorexia nervosa.
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ON usually starts as a health concern followed by efforts
to achieve optimum health through diet but it leads to
significant damages up to malnutrition, impaired social life,
and quality of life deterioration [10]. Diet becomes the
main part of people’s thoughts and concerns [2] leading to
distress about eating with significant dietary restrictions
and consequent loss of food enjoyment, co-occurrence of
anxiety with the need of control over food intake [12],
rigid/inflexible eating behaviors and ritual meal preparation
[11, 20] desiring to achieve self-esteem and self-realization
through control of food intake [21]. Sometimes this may be
associated with unintentional weight loss, apparently with
no desire to lose weight rather subordinated to ideation
about healthy food.
At present, there is not sufficient evidence to categorize
ON as a distinct nosological entity because the relationship
between ON and anorexia nervosa is still little known.
Moroze et al. [22] first suggested formal diagnostic criteria,
subsequently Dunn and Bratman [23] proposed more recent
ones, recommended for future directions for research,
reported in Table 1. The proposed ON criteria should be
considered as ‘‘working criteria’’, with expected revisions
and modifications in the near future, rather than the proof
of ON being clearly distinguishable from anorexia nervosa.
Dunn and Bratman’s criteria [23] do not include body
uneasiness, defined as multifaceted construct, including
general body/weight dissatisfaction, avoidance and com-
pulsive self-monitoring behavior, feelings of disconnection
from one’s own body, and concerns about specific body
parts [24]. However, as the authors stated, there is a paucity
of research in this area, although interesting results are
reported on the relationship between body image distur-
bance and ON [25, 26]. The study by Varga and Ma´te´ [25]
showed a positive relationship between ON and body
image disturbance; when orthorexia features were expres-
sed, body image disturbances were more severe. The study
by Brytek-Matera et al. [26] suggested that orthorexic
behaviors were associated with an unhealthy or negative
body image among students although their strong concern
about healthy and appropriate food choices. The most
recent diagnostic criteria acknowledge obsessive-compul-
sive behavior, as previously reviewed by Koven and Abry
[10] and demonstrated by Koven and Senbonmatsu [20].
As for obsessive-compulsive disorder, even orthorexia
nervosa is characterized by the occurrence of persistent
obsession (e.g. thinking about planning meals), repeating
tasks (e.g. ritual meal preparation, weighing products) [19],
social functioning disturbances and lack of perceived
quality of life as a consequence of cognitive intrusions
[20, 27]. Noteworthy that despite most obsessive-compul-
sive disorder symptoms (intrusive obsessive thoughts and
repetitive, compulsive behaviors) are perceived as ego
dystonic (person’s thought, behaviors, values, and feelings
that are felt to be acceptable and consistent with the needs
and goals of the ego), in orthorexia they are perceived as
ego syntonic (person’s thought, behaviors, values, and
feelings that are felt to be unacceptable, dissonant and
inconsistent with the needs and goals of the ego) [5, 20].
Another issue, not fully investigated in literature,
regards the gender differences and the gender role in ON
development and manifestation. Findings regarding sex-
related prevalence of preoccupation with healthy eating,
are inconsistent: some studies found that males were more
likely to have higher scores on the ORTO-15 test than
females [12, 16, 27], while other results reported that the
criteria for strong preoccupation with healthy eating were
met predominantly by female individuals [14, 28], high-
lighting once again the gap in the literature on the rela-
tionship between gender and ON.
The aim of the present study was to investigate the
relationship between ON and obsessive-compulsive
symptoms, disordered eating patterns and body uneasiness
Table 1 Classification criteria for ON by Dunn and Bratman [23]
Criterion A: Obsessive focus on ‘‘healthy’’ eating, as defined by a dietary theory or set of beliefs whose specific details may vary; marked by
exaggerated emotional distress in relationship to food choices perceived as unhealthy; weight loss may ensue as a result of dietary choices,
but this is not the primary goal. As evidenced by the following:
A1. Compulsive behavior and/or mental preoccupation regarding affirmative and restrictive dietary practices believed by the individual to
promote optimum health
A2. Violation of self-imposed dietary rules causes exaggerated fear of disease, sense of personal impurity and/or negative physical
sensations, accompanied by anxiety and shame
A3. Dietary restrictions escalate over time, and may come to include elimination of entire food groups and involve progressively more
frequent and/or severe ‘‘cleanses’’ (partial fasts) regarded as purifying or detoxifying. This escalation commonly leads to weight loss, but
the desire to lose weight is absent, hidden or subordinated to ideation about healthy eating
Criterion B: The compulsive behavior and mental preoccupation becomes clinically impairing by any of the following:
B1. Malnutrition, severe weight loss or other medical complications from restricted diet
B2. Intrapersonal distress or impairment of social, academic or vocational functioning secondary to beliefs or behaviors about healthy diet
B3. Positive body image, self-worth, identity and/or satisfaction excessively dependent on compliance with self-defined ‘‘healthy’’ eating
behaviour
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detecting differences between women and men, and to
examine the predictive model of ON in both groups. To our
knowledge, this is the first single Italian center study to
further investigate this relationship taking into account
body image disturbances and gender differences.
Based on the existing research findings, we put forward
the following hypotheses:
H1: There is no difference in ORTO-15 score between
female and male students
H2: As suggested by others [29] reporting associations
between obsessive control of food and eating
behavior, we anticipate less pathological ORTO-15
scores will be associated with less pathological
eating disturbances among both female and male
students.
H3: Since the association between ORTO-15 scores and
body image disturbance has been suggested by
previous findings [25] we anticipate that ORTO-15
scores will be associated with body uneasiness in
females.
Materials and methods
Sample
Students enrolled during the first year of the degree course in
Medicine and the graduate program in Literature and Phi-
losophy at the University of Pavia were invited to partici-
pate. Participants were enrolled during their day free time, in
different locations of the University of Pavia (Italy), after
posting volunteers recruitment brochures in the appropriate
University message boards. Inclusion criteria were: (1) age
range 19–30 years (2) in good health, (3) both genders.
Informed consent was obtained from all participants
after providing them with the information on the purpose of
the study and the self-administered questionnaires that
would then be compiled. Anonymous data processing was
guaranteed.
Institutional Review Board (IRB) approval was obtained
per institutional guidelines. All procedures performed in
our study were in accordance with The Code of Ethics of
the World Medical Association (Declaration of Helsinki)
for experiments involving humans.
Measures
The ORTO-15 test
The ORTO-15 test [16] is a self-report questionnaire with a
4-point Likert-type scale (Always, Often, Sometimes,
Never), including 15 multiple-choice items. It is the first
validated instrument proposed for the assessment/evalua-
tion of ON and the estimate of its prevalence [16]. The
items address the selection, preparation, consumption, and
effect of, and attitude towards presumed to be healthy food.
Items receiving a score of 1 reflect an orthorexic tendency,
while those with 4 points score indicate normal eating
behavior (lower scores refer to more ON features). It is
worth pointing out that the ORTO-15 is a reverse-scoring
test; therefore, lower scores correspond to a more patho-
logical behavior.
The results of one study [27] confirmed the substantial
validity of the ORTO-15 test only for 40 points threshold
score; the ORTO-15 test has a sensitivity value of 100%, a
specificity value of 73.6%, a positive predictive value of
17.6% and a negative predictive value of 100%, while, at
35 points threshold score, the test has an efficacy of 86.5%,
with a high specificity (94.2%) and a high negative pre-
dictive value (91.1%).
Although Donini et al. [27] proposed different cut-offs
(\35, \40), an ORTO-15 score \35 has been found to
ensure the best predictive capability to correctly identify
orthorexic symptoms among the tested cut-offs [30, 31]. In
the present study the most restrictive threshold has been
adopted (\35) to guarantee the highest specificity for
orthorexic behaviors in a population of university students.
In the present study the Italian version of the ORTO-15
test has been used.
The Maudsley Obsessive-Compulsive Questionnaire
(MOCQ-R)
For the present study we used the Italian revised form of
the MOCQ [32], included as Schedule 9 in the Cognitive
Behavioral Assessment 2.0 battery [33]. The Maudsley
Obsessive-Compulsive Questionnaire was developed by
Hodgson and Rachman [34]. The MOCQ-R, resulted from
a laborious revision and reduction of the MOCQ English
version; it consists of 21 dichotomous items (true–false).
Scores can range from 0 to 21, with a high score indicating
more obsessive-compulsive tendency. It has three sub-
scales investigating the main characteristics of obsessive-
compulsive disorder: checking, cleaning and doubting-ru-
minating. It represents a reliable and valid tool for detec-
tion of obsessive-compulsive traits and characteristic of
ON and can be applied for assessing obsessive and com-
pulsive symptoms not only in patients, but also as a
screening tool for nonclinical populations [35].
The Eating Attitudes Test-26 (EAT-26)
The EAT-26 [36] is the most common self-report measure
of symptoms and concerns characteristic of eating disor-
ders [36]. The scale includes three basic dimensions:
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dieting, bulimia and food preoccupation, plus oral control.
The EAT-26 Italian version [37] has been proved to be
more sensitive to the presence of an eating disorder than to
a specific clinical entity. Item analysis performed on the
EAT-26 variables showed satisfactory reliability coeffi-
cients. Factor analysis using an oblique rotation was similar
to that obtained by Garner et al. [36]. The authors sug-
gested overall that the EAT-26 isolates cases at risk of
clinical spectrum eating disorders. A score of 20 or above
on the EAT-26 indicates a high level of concern about
dieting, body weight or problematic eating behaviors.
The Body Uneasiness Test (BUT)
The BUT [24] is a valuable multidimensional tool for the
clinical assessment of abnormal body image attitudes. A
71-item self-report questionnaire that consists of two parts.
(1) BUT-A (34 items) exploring weight phobia, body image
concerns, avoidance, compulsive self-monitoring, detach-
ment and estrangement feelings towards one’s own body
(depersonalization; examples of items: I avoid mirrors; If I
begin to look at myself, I find it difficult to stop). This first
part (BUT-A) consists of 34 items whose average total score
identifies the degree of severity related to body image
(GSI—Global Severity Index). The severity rating is
expressed on a scale from 0 to 5, where 0 corresponds to no
problems in that area and 5 to maximum severity. The
higher the indexes of each group higher then the discomfort.
(2) BUT-B (37 items) investigating specific worries
about particular body parts, shapes or functions (examples
of items: the shape of my face; buttocks; blushing). This
part focuses attention towards a specific part of the body
and toward some sensory manifestations (responses)
derived from it, such as sweating, reddening, the smell and
noise. There are two evaluations resulting from this second
part of the questionnaire:-result overall (PST—Positive
Symptom Total)-index of discomfort (PSDI—Positive
Symptom Distress Index). The severity rating is expressed
in this case on a scale of 0 to 37, where 0 corresponds to the
absence of the symptom and 37 maximally body discom-
fort. BUT higher scores indicate greater body uneasiness.
The authors reported a satisfactory internal consistency,
highly significant test–retest correlation coefficients and a
concurrent validity with other tests (Eating Disorder
Inventory, EDI-2; Eating Attitudes Test, EAT-26; Symp-
tom Check List, SCL-90R and Coopersmith Self-Esteem
Inventory, SEI).
Design and analysis
This was a cross-sectional study aimed at investigating
ORTO-15 scores’ differences between gender and relation
with obsessive-compulsive behavior and body image
dissatisfaction on a sample of volunteering university stu-
dents. Data were collected from November 2011 to
December 2012. Data were analyzed using SPSS Statistic
version 24.0 software (SPSS Inc., Chicago, IL). Descriptive
statistics are presented as means, standard deviations (SD)
and percentages. An independent t test was used to com-
pare measured variables between males and females.
p values less than 0.05 were considered significant. In order
to assess the pattern of relationships among ORTO-15,
obsessive-compulsive symptoms, eating disorders pathol-
ogy and body uneasiness, we used two-tailed Pearson’s
r correlation coefficient and additionally we regressed each
criterion variable on ORTO-15 score in males and females
separately in a simple linear regression model.
Results
Sample characteristics
The study sample consisted of 83 females and 37 males
(mean age 22.74 ± 7.31 years, age range 19–29); 52 of
them were students at the Medical School and 68 at the
graduate program in Literature and Philosophy.
No gender related differences were found for age
(22.83 ± 8.66 and 22.54 ± 2.42 years, respectively, for
female and male students) and body mass index (BMI),
calculated with self-reported measures for height and
weight. The average BMI was 22.87 kg/m2 (SD 12.42) in
female students and 23.87 kg/m2 (SD 3.38) in male ones.
In both groups, these mean values indicate normal weight
(normal weight ranging from BMI 18.5–24.9 kg/m2).
Gender differences between measured variables
The results in Table 2 show that significant differences
between males and females were found only in body image
discomfort (weight phobia, body image concerns, avoid-
ance, compulsive self-monitoring, detachment, deperson-
alization and specific worries about particular body parts or
functions). Based on descriptive statistics (Table 2) it can
be concluded that female students’ scores were signifi-
cantly higher both on the BUT-A and BUT-B compared to
male students.
We found no significant differences between females
and males regarding ORTO-15 and EAT-26 scores.
Relationships between ORTO-15 and measured
variables
Analyzing the relationship among the ORTO-15 and
obsessive-compulsive symptoms (the MOCQ-R), eating
disorders pathology (the EAT-26) and body discomfort (the
Eat Weight Disord
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BUT), we observed different patterns in males and females.
In female students a statistically significant positive,
although weak, correlation was observed between ORTO-
15 and body image discomfort (r = 0.39 and r = 0.32;
p = 0.001 and p = 0.003) as well as obsessive-compulsive
symptoms (r = 0.28; p = 0.12), whereas in male students
there was a positive, although weak, relationship between
ORTO-15 and disordered eating patterns (r = 0.35;
p = 0.39). Results are presented in Table 3.
It is quite noteworthy that the sample means for the EAT-26
were 5.56 and 4.22, respectively, for females and males indi-
cating that the sample was quite ‘‘healthy’’ when considering
eating attitude, indeed their mean BMI scores were higher than
22 kg/m2, considered the midpoint of the normal range
(MBMI for women = 22.87 kg/m
2,MBMI for men = 23.87 kg/m
2).
It should therefore be acknowledged that this sample, despite
their ORTO-15 scores, is to be considered ‘‘healthy’’; never-
theless, in females, body uneasiness is associated with stronger
healthy eating concerns.
Discussion
This study aims at contributing to the literature in the field
of ON investigating differences between gender and rela-
tion with obsessive-compulsive behavior, disordered eating
patterns and body image dissatisfaction in a sample of
Italian female and male university students and by exam-
ining the predictive model of ORTO-15 in both groups.
Since the real impact of gender-related differences on
ON is still unclear, we supposed comparable rates across
gender. Healthy eating behavior was observed in both
groups. Nonetheless, there was no significant difference
between female and male students in ORTO-15 (H1 was
confirmed). This would suggest that women and men pre-
sented the same attitudes related to the selection, purchase,
preparation and consumption of food considered to be
healthy. It may also suggest that both females and males
have interest on proper nutrition since they worry about
their health, physical appearance (drive to thinness in
females versus drive to muscularity in males) and weight
control (desire of adiposity reduction in females and
increase of muscles in males). In our opinion, similarities
between female and male university ORTO-15 scores
underline the potential need to address these issues in
females as well as in males. Nevertheless, comparing
females and males in such a homogeneous population
(University Students), may hide important characteristics
of the differences between genders. This is consistent with
ON literature because many university studies often tested
ON among non-equivalent groups, in which differences
might not have been biased by participants with a particular
Table 2 ORTO-15 scores,
body uneasiness, disordered
eating patterns and obsessive-
compulsive symptoms in female
and male students
Female students (N = 83) Male students (N = 37) t df p
M (SD) M (SD)
ORTO-15 32.87 (5.00) 32.38 (5.67) 0.47 116 0.636
MOCQ-R total 5.20 (4.04) 4.22 (3.61) 1.27 118 0.204
Checking 2.75 (2.37) 2.22 (2.16) 1.16 118 0.247
Cleaning 2.11 (1.88) 1.73 (1.71) 1.04 118 0.297
Doubting–ruminating 0.86 (1.08) 0.54 (0.96) 1.52 118 0.131
EAT-26 5.56 (8.21) 4.22 (5.61) 1.51 118 0.132
BUT-A 0.99 (0.68) 0.65 (0.48) 2.76 118 0.007
BUT-B 2.54 (0.88) 2.08 (1.07) -0.82 118 0.024
ORTO-15 the ORTO-15 test, MOCQ-R the short form of the Maudsley Obsessional-Compulsive Ques-
tionnaire, EAT-26 the Eating Attitudes Test-26, BUT-A the Body Uneasiness Test: weight phobia, body
image concerns, avoidance, compulsive self-monitoring, detachment and estrangement feelings towards
one’s own body (depersonalization), BUT-B the Body Uneasiness Test: specific worries about particular
body parts or functions
Table 3 Relationships between
ORTO-15 score and body
uneasiness, disordered eating
patterns and obsessive-
compulsive symptoms in female
and male students
BUT-A (r|b) BUT-B (r|b) EAT-26 (r|b) MOCQ-R (r|b) R|R2 F
Female students
ORTO-15 0.39***|0.29* 0.32**|0.19 0.01|-0.04 0.28*|0.12 0.46|0.21 5.09*
Male students
ORTO-15 0.18|-0.02 0.00|-0.03 0.35*|0.38 0.18|-0.04 0.35|0.12 1.08
ORTO-15 the ORTO-15 test, BUT-A the Body Uneasiness Test—Global Severity Index, BUT-B the Body
Uneasiness Test—Positive Symptom Distress Index, EAT-26 the Eating Attitudes Test, MOCQ-R the short
form of the Maudsley Obsessional-Compulsive Questionnaire, b standardized regression coefficient
* p\ 0.05; ** p\ 0.01; *** p\ 0.001
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inclination or interest in health such as dietetics students.
On the other hand the concern of healthy eating has
increased today both in females and males, due to health-
ism, related to good health public objectives and health and
well-being subjective desire [38]. Our results propose both
women and men of our sample embrace health-beliefs and
behavior and pursue healthy lifestyle patterns. Our results,
however, should be interpreted with caution because of the
unequal number of female and male participants (with
female predominance). Furthermore, regrettably data about
precise number of female and male students in Medicine,
Literature and Philosophy were not available.
We found a statistically significant difference between
males and females in body uneasiness, with higher scores
in the female subgroup, confirming literature data [24] for
body dissatisfaction which is more common and more
strongly perceived in women [39–42]. Women are more
concerned about their body weight status and this may
interfere with the quality of life and even become a pre-
dictor of depressed mood independently of body mass
index, age and gender [39, 43].
Body dissatisfaction appears to be so prevalent in
women that it has been coined ‘‘normative discontent’’
[44], but as recently underlined by others [45] it should be
kept distinct from the eating disorders and other adverse
psychological phenomena for which body dissatisfaction is
commonly discussed as a risk factor. This may be one of
the reasons we have not observed differences in ORTO-15
between genders despite a higher body dissatisfaction in
females. Nevertheless, it should be noted that mean ORTO-
15 scores were very low for both women and men, sug-
gesting that our student population was more likely to
engage in extreme dieting practices. According to Dunn
and Bratman [23] the ORTO-15 is likely to measure
healthy eating, but it is not feasible to more accurately and
fully capture pathology.
Interestingly, contrary to our expectations, we found that
in the male students group, as the scores on the ORTO-15
decreased (more pathological), the EAT-26 scores indi-
cated healthier eating attitudes (H2 was not confirmed). It
may suggest that male students may be more at increased
risk for ON than for ED. Our results do not confirm those
of other researchers reporting a significant relationship
between less orthorexic traits and less level of eating
pathology among American students (r = -0.26,
p\ 0.01) [18] and Turkish students (r = -0.40,
p\ 0.001) [45]. It is worth pointing out that there is one
previous study supporting our results [46], although the
authors used the Orthorexia Self-Test, commonly named as
the Bratman Orthorexia Test (BOT). The authors report a
significant positive correlation between total BOT and
EAT-26 scores (r = 0.47, p\ 0.01) [46]. Segura-Garcia
et al. [21], and Herranz Valera et al. [47] showed an
association between ON and its increased prevalence fol-
lowing eating disorders (ED) improvement, besides they
indicated that in ED patients the frequency of orthorexic
behaviors increases alongside with the decrease of ED
pathology [48].
Despite the fact that both groups in our sample had
essentially the same mean score on both measures (ORTO-
15 test and EAT-26 test), it may seem surprising that the
EAT-26 score was correlated with ORTO-15 score for men
and not for women. We may hypothesize that contrary to
the broader eating disorder literature, in which female
prevalence exceeds that of male counterpart, ORTO-15
lower scores in males are more likely associated with
eating disordered behavior than to body dissatisfaction,
while in females the opposite is true. Therefore, ORTO-15
lower scores could be a better indicator of ED in males than
in females. One other factor influencing the outcome is that
the actual correlation coefficients are quite weak. Never-
theless, important confounders like culture and educational
background may have influenced these results and our
interpretation.
In our female sample, as the ORTO-15 score decreased,
the compulsive–obsessive symptoms’ scores decreased.
This may suggest that ON should not be considered as a
subset of obsessive-compulsive disorder. In the American
study, Bundros et al. [49] have obtained the same results
(r = 0.19, p\ 0.01). In contrast with our results, the
Turkish study [14] showed that subjects, who displayed
pathological eating attitudes (b = -0.25) and symptoms of
obsessive-compulsive disorder (b = -0.17), were more
likely to display orthorexic behaviors. However, Asil and
Saip Su¨ru¨cu¨og˘lua [50] observed no relationship between
obsessive-compulsive disorder and ON among female
sample.
In addition, in our female sample, as ORTO-15 score
lowered, abnormal body image attitudes, general body/
weight dissatisfaction, avoidance and compulsive self-
monitoring behavior, feelings of disconnection from one’s
own body, and concerns about specific body parts
decreased (H3 was not confirmed). This result is consistent
with the newly proposed diagnostic criteria [23] that
identify ON as an independent pathological entity, in which
a relevant clinic aspect is that ‘‘weight loss may ensue as a
result of dietary choices, but this is not the primary goal’’,
as stated in criterion A. This characteristic (body image
discomfort) could be noteworthy able to differentiate ON
from others eating disorders, but further research will be
needed to confirm this finding. At present, some studies
[9, 26, 50] revealed that there is a correlation between ON
and body image concerns in females (in contrast to previ-
ous case studies [6, 22, 51–53] reporting no body image
concerns or issues regarding weight in ON subjects). In
addition, one study has shown the positive association
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between ON (measured by BOT) and body dysmorphic
disorder (measured by BDDQ) among college students
[49].
At present, atypical EDs represent a concerning health
issue being more common in youth [54] and likely to slip
into a chronic condition with serious repercussions on the
quality of life, nutritional and mental state of the subject.
For these reasons, it is important to detect early symptoms
that may reliably identify subjects at risk for ON in order to
design specific prevention interventions.
Several limitations encountered in the present study
should be acknowledged. Firstly, our sample included
predominantly female students (69.2% women versus
30.8% men). Secondly this sample cannot be considered
representative for all the university students; it would be
desirable to replicate and extend the present findings in
future. Forthcoming research should include larger sample
sizes and simple random sampling across the general
population. Besides, the current results are based on self-
reporting that could be subject to potential bias. Moreover,
the current study was a cross-sectional one and could not
assess causality of relationships. Future studies should
determine causal relationships between measurable vari-
ables. Lastly, the study only used the ORTO-15 test to
assess ON. Although, the preliminary validation shows that
the test has good predictive validity [27] the internal con-
sistency of the ORTO-15 has been criticized [10] and a low
reliability has been ascribed [14, 18]. There are many
possible objection on the ORTO-15 test reliability [23, 55],
e.g. high prevalence rates of ON among different research
populations (which could be explained by the absence of
items on disruption in everyday functioning, interpersonal
distress, or health problems because of diet), lack of clearly
articulated development of construct validity, lack of dis-
cussion about the creation of an item pool, lack of stan-
dardization methods and lack the basic psychometric
properties [23], suggesting caution in the ORTO-15 test use
to reliably measure prevalence of ON. Dunn et al. [56]
consider that the ORTO-15 likely cannot distinguish
between healthy eating and pathologically healthful eating.
Notwithstanding those limitations, we showed that more
pathological ORTO-15 scores are associated with less
pathological body image discomfort as well as pathological
obsessive-compulsive signs among Italian female univer-
sity students. Whereas, in Italian male students more
pathological ORTO-15 lower scores were related to less
disordered eating attitudes. On the basis of the present
results we recommend considering ON neither obsessive-
compulsive disorder nor anorexia nervosa.
At present we cannot argue that ON can be classified as
ARFID, since it does not fit into the proposed criteria, but
we cannot rule out the possible condition of ON as a fourth
variant in the Avoidant/Restrictive Food Intake Disorder
(ARFID), according to DSM-5 [7]. The ARFID criteria
(aversive experience with food causing food avoidance,
highly selective eating habits, and avoidance of food based
on its sensory properties) could be broadened to include
ON. Nevertheless, we must also consider the possibility
that ON might be a variant of anorexia nervosa as claimed
by some authoritative authors [9]. There are several hints in
current research and literature of a strong overlap between
anorexia nervosa and orthorexia, which should be kept in
mind while talking about possible nosological classifica-
tions, for which it is obviously still necessary to deepen the
current knowledge.
Undeniably ON is an emergent disorder that stands out
from other eating disorders for lack of concern with body
weight and shape. Further studies regarding the relation-
ship between ON and officially recognized eating disorders
are needed to better understand the risks associated with
healthy eating and/or pathologically healthful eating and
ED development.
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